Monoclinic ClF3 Structure:
AB3.mP32_14 2¢_6e-001
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Prototype ClF3
AFLOW prototype label AB3_.mP32_14_2e_6e-001
ICSD 203121
Pearson symbol mP32
Space group number 14
Space group symbol P2 /c

AFLOW prototype command aflow --proto=AB3_mP32_14_2e_6e-001

__params=a?b/a?c/aaﬂvxl,yla 21, X2,Y2,22,T3,Y3, 23, T4, Y4, 24, L5, Y5, 25, L6, Y6526, L7,
Y7, 27,28,Y8, 28

e Solid ClF3 is known to exist in several structures (Villars, 2018):

— From -83°C to the melting point it takes on the current structure.

— Between -109 and -100°C it takes on an orthorhombic structure with 4 formula units in the primitive cell.

— Below -109°C there is another structure for which we have no data.

— (Villars, 2018) give no data on the structure between -100 and -83°C.

e |CIF3 is extremely dangerous|in any of these forms.


https://aflow.org/p/4D8B
https://aflow.org/p/AB3_mP32_14_2e_6e-001
https://aflow.org/p/AB3_oP16_62_c_cd-005
https://scibabe.com/daily-mos-the-unharnessed-chlorine-trifluoride/

Simple Monoclinic primitive vectors

a; = ax
Az = by

ag = ccosfBX+csinfz

Basis vectors

B, =

B; =
B, =

B; =

B, =
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By, =

B11 =
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Bis =

Bis =
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By =
Bis =

B19 =
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Lattice
coordinates

r1a) +yiaz+21as

—z1a; + (y1 + 3) az —
(- 3) o

—riap —Yiaz — 2143

rran (- ) ant (1 4 1) g

Toai + Yz az + 22 as

—r2a; + (yz + %) az —
(22— 3) as

—T2Qa1 —Y2a2 — 2243

$2alf(y2 - %) a2+(22+ %) as

Tzay +ysag + 23a3
—zza; + (y3 + 3) a2 —
(- 3) a0

—Tr3zap —Ysaz —z3ag

xsal—(ys - %) a2+(23+ %) ag

Tqay +Ygaz + 2423
—T4a; + (y4 + %) az —
(- 1) a

—T4a1 —Ysa2 —24a3

zia1—(ys— ) as+ (24 + 3) a3

Tsar + ysaz + 25 as
—xsay + (y5 + 3) as —
(55— 3) a3

—Tsa1 —YsaA2 —254a3

roan— (vs — 1) mat (35 + )

Tea + Yg a2 + 2 as
—z6ar + (y6 + 3) az —

(20— )

Cartesian
coordinates

(axy +cz1co8B) X+ by1 § + cz18in 5z
—(axl—i—c(zl —%)COSB) X+
b(yl—f—%) y—c(zl—%)sinﬁi

—(ax1 +cz1c08B) X —by1 § —cz1sin Bz
(azl—l-c(zl —|—%) cosﬁ) X —
b(ylf%) erc(zlJr%)sinﬂi

(axe + czocos B) X+ bya § + czos8in Sz
— (awg 4+ ¢ (22 — 3) cos B) X+
b(yg—i—%) &—c(zg—%)sinﬁi

—(azg 4+ czoco8B) X —bys § — c2osin B Z
(amg+c(22+%) cosﬂ) X —

b(y f%) y+c(22+%)sinﬂﬁ
(axs + czzcos B) X+ bys§ + cz3sin Sz
— (aws3 4+ c (23 — 3) cos B) X+
b(yg—I—%) Sf—c(z;),—%)sin,@i
—(axs 4+ czzcosB) X —bysy — cz3sin Bz
(a:vg—i—c(z;g,—i— %) Cosﬁ) X —
b(ys— %) y+c(zs+3)sinBz
(axy + czqcosB) X+ bys§ + cz4sin 5z
— (awg 4 ¢ (24 — 3) cos B) X+
b(y4—|—%) y—c(z4—%)sinﬁ2
—(axg 4+ cz4co8PB) X —bys § — czqsin Bz
(azs+c (24 + 3) cosB) % —
b(ys—3) y+c(za+3)sinBz
(axs + czscos B) X+ bys§ + czssin 5z
— (azs +c (25 — 1) cos B) X+
b(y5—|—%) S’—c(z5—%)sinﬁ2
—(azs 4+ cz5cosB) X —bys § — cz5sin Bz
(axs + ¢ (25 + 5) cos B) % —
b(ys —3) §+c(z5+3)sinB2
(axg + czgcos B) X+ bys ¥ + czgsin 5 z
7(@506‘1‘0(2’6*%)(}08/8) X+
b(y6+%) yfc(zﬁf%)sinﬂﬁ

Wyckoff
position

(4¢)
(4e)

Atom
type
ClI
Cll

Cl1
Cl1

CllI
CllI

clnn
ClII

FI
FI

FI
FI

F1II
F1I

FII
F1I

F II1
F II1

F III
F II1

FIV
FIV



By = —Tga; — YAz — 2¢ a3 = —(axg+czgcosf) X —bygy — czsin Bz (4e) F IV

Boy = aga;— (y6 - %) ar+ (26 + %) ag = (axg, +c (26 + %) cosﬁ) X — (4e) FIV
b(ys—3) §+c(z+3)sinB2

Bos = T7ay + yras + 27 as = (axy + czrcos B) X+ byr § + czrsin 5z (4e) FV

B = —x7a; + (y7 + %) as — = — (ax7 +ec (z7 — %) cos 6) X+ (4e) FV
(27— 3) as b(yr+3) 9 —c(zr—3)sinfz

Byr = —Tryay —yrag — 2rag = —(ax7+czrcosfB) X —byr § — carsin B2 (4e) FV

Bogs = x7a;— (y7 - %) as+ (27 + %) az = (aac7 +c (27 + %) cosﬂ) X — (4e) FV
b(yr—3) y+c(zr+3)sinBz

By = Tga; + ysas + 2g as = (axs + czgcos B) X+ bys§ + czgsin 5z (4e) F VI

B3, = —zgar + (ys+ 3) a2 — = — (azs +c (28 — 1) cos B) X+ (4e) F VI
(zs—%) as b(y8+%)y—c(z8—%)sinﬁi

B3, = —rga; — ysag — 2gas = —(axg+czgscosf) X —bysy — czgsin Bz (4e) F VI

Bss = a23a;— (y — %) as+ (28 + %) ag = (amg +ec (Zg + %) cosﬁ) X — (4e) F VI

b(yg—%) §f—|—c(zg+%)sinﬁ2
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